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(54) INK JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink jet 
recorder advantageous for reducing the size in which 
throughput loss is reduced. 

SOLUTION: The ink jet recorder comprises a recording 
head 16 having a nozzle array including a plurality of 
nozzle openings for ejecting ink drop, a carriage 17 for 
moving the recording head 16 in the main scanning 
direction, and a flushing control means performing 
flushing by ejecting an ink drop from the nozzle opening 
independently of printing. Since a flushing box 22 for 
receiving ink delivered through flushing is provided in the 
accelerating region of the carriage 17 so that flushing is 
carried out during acceleration of the carriage 17, the 
length of the flushing box 22 can be set shorter than the 
distance between the nozzle arrays located at the 
opposite ends of the recording head 16 while reducing 
the loss of throughput 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the ink-jet type recording device characterized by to prepare the ink 
receptacle which receives the ink breathed out in Flushing in the field which is 
equipped with the Flushing control means which the above-mentioned nozzle orifice to 
the recording head which has the nozzle train which consists of two or more nozzle 
orifices which carry out the regurgitation of the ink droplet, the carriage which moves 
the above-mentioned recording head to a main scanning direction, and printing breathe 
out an ink droplet independently, and performs Flushing, and includes the acceleration 
region of the above-mentioned carriage. 

[Claim 2] The ink jet type recording device according to claim 1 which performs 
Flushing during acceleration of carriage. 

[Claim 3] The ink jet type recording device according to claim 1 or 2 which starts 
sequential Flushing when the above-mentioned recording head has two or more nozzle 
trains located in a line in the migration direction of carriage and arrives at the fixed 
Flushing starting position for every nozzle train. 

[Claim 4] The ink jet type recording device according to claim 3 with which the nozzle 
train located the direction where carriage starts migration, and reversely carries out 
the regurgitation of the ink of a class with few Flushing regurgitation. 
[Claim 5] An ink jet type recording device given in any 1 term of claims 1-4 which are 
beyond the values as which it has two or more nozzle trains to which the 
above-mentioned recording head is located in a line in the migration direction of 
carriage, and the die-length dimension in the carriage migration direction of an ink 
receptacle is determined from the acceleration of carriage, the number of regurgitation 
in Flushing, the frequency of Flushing, and the distance between the nozzle trains 
located in both ends. 

[Claim 6] The ink jet type recording device according to claim 1 which starts migration 



of carriage while the above-mentioned recording head has two or more nozzle trains 
located in a line in the migration direction of carriage and starts Flushing to coincidence 
in all nozzle trains. 

[Claim 7] The ink jet type recording device according to claim 6 with which the nozzle 
train located in the direction in which carriage starts migration carries out the 
regurgitation of the ink of a class with few Flushing regurgitation. 

[Claim 8] An ink jet type recording device given in any 1 term of claims 1-7 whose 
regurgitation spacing in Flushing is timer control. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink jet type recording device which 
is made to breathe out an ink droplet from a recording head, and records an image and 
an alphabetic character on a record form. 
[0002] 

[Description of the Prior Art] The recording head of the ink jet type which has the nozzle 
train which consists of two or more nozzle orifices which carry out the regurgitation of 
the ink droplet is used, moving this recording head to a main scanning direction (cross 
direction of the recording paper), an ink droplet is printed on the recording paper and 
an ink jet type recording apparatus prints an image and an alphabetic character on the 
recording paper by discharge and the dot matrix. 

[0003] Although sequential supply of the new ink is carried out and blinding is hardly 
produced with such a recording device in the nozzle orifice which is breathing out the 
ink droplet continuously by printing actuation, in a nozzle orifice with a low opportunity 
to locate in upper limit, a lower limit, etc. and carry out the regurgitation of the ink 
droplet, during printing, the ink near a nozzle orifice dries and thickens and tends to 
produce blinding. 

[0004] In order to cope with such a problem, while performing printing continuously, 
Flushing which the blinding of a nozzle orifice is canceled [ Flushing ] and recovers the 
regurgitation capacity of an ink droplet is periodically performed by making an ink 
droplet breathe out compulsorily independently with printing from each nozzle orifice. 
[0005] Since above-mentioned Flushing carries out Flushing of two or more nozzle 
trains in the condition of having made it moving to the Flushing box 42 in which it was 
prepared outside the printing field to the detail paper 41, having stopped, and having 
stopped the recording head 40 to coincidence and finishes breathing out the 



predetermined number of regurgitation as shown in drawing 7 , resuming migration of 
a recording head 40 is performed. In drawing, the carriage to which 43 carries out 
both-way migration along with a guide bar 44, and a recording head 40 is moved, the 
ink cartridge by which 45 supplies ink to the above-mentioned recording head 40, and 
46 are caps with which the closure etc. carries out the above-mentioned recording head 
40 during a pause of equipment. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned 
recording device, in order to carry out Flushing of all the nozzle trains to coincidence, 
the die length beyond the distance between trains of the nozzle train to which the 
Flushing box 42 is located in both ends was required, and where a recording head 40 is 
stopped, since it could not do small any more, it had become an obstruction to an 
equipment miniaturization. Moreover, the recording head 40 was stopped, Flushing was 
performed, and after Flushing is completed, in order to move a recording head 40 and to 
accelerate, the loss had arisen in the throughput so much. 

[0007] This invention was made in view of such a situation, and it sets offer of the ink 
jet type recording device whose loss of a throughput decreases as the purpose while it is 
advantageous to the miniaturization of equipment. 
[0008] 

[Means for Solving the Problem] Let it be a summary to be prepared the ink receptacle 
which receives the ink in which the above-mentioned nozzle orifice to the recording 
head which has the nozzle train which the ink-jet type recording device of this invention 
becomes from two or more nozzle orifices which carry out the regurgitation of the ink 
droplet, the carriage which moves the above-mentioned recording head to a main 
scanning direction, and printing were equipped with the Flushing control means which 
breathes out an ink droplet independently and performs Flushing, and were breathed 
out by the acceleration region of the above-mentioned carriage in Flushing in order to 
attain the above-mentioned purpose. 

[0009] Namely, as for the ink jet type recording apparatus of this invention, the ink 
receptacle which receives the ink breathed out in Flushing is prepared in the 
acceleration region of carriage. For this reason, it becomes possible to perform Flushing, 
moving a recording head, and recording head migration lay length of an ink receptacle 
can be made shorter than the distance between trains of the nozzle train located in the 
both ends of a recording head. Therefore, equipment itself can be miniaturized so much. 
Moreover, the loss of it [ the part and it ] which perform Flushing of a throughput 
decreases, moving a recording head. 



[0010] In the ink jet type recording apparatus of the invention in this application, since 
it performs Flushing, moving a recording head in performing Flushing during 
acceleration of carriage, recording head migration lay length of an ink receptacle can be 
made shorter than the distance between trains of the nozzle train located in the both 
ends of a recording head. Therefore, equipment itself can be miniaturized so much and 
the loss of a throughput also decreases. 

[0011] In the ink-jet type recording apparatus of this invention, since each nozzle train 
begins the regurgitation from the same location in the case of Flushing in starting 
sequential Flushing, when the above-mentioned recording head has two or more nozzle 
trains located in a line in the migration direction of carriage and arrives at the fixed 
Flushing starting position for every nozzle train, the field by which an ink droplet is 
breathed out during migration of a recording head in Flushing becomes narrow, and can 
miniaturize an ink receptacle sharply. 

[0012] The nozzle train located the direction where carriage starts migration, and 
reversely in the ink jet type recording apparatus of this invention In carrying out the 
regurgitation of the ink of a class with few Flushing regurgitation In the nozzle train 
located the direction where carriage starts migration, and reversely Since the distance 
which accelerates fairly and a recording hiead moves by termination from the Flushing 
initiation becomes long when Flushing is started, By lessening the number of the 
Flushing regurgitation, the distance which a recording head moves by termination from 
the Flushing initiation becomes short, and can miniaturize an ink receptacle so much. 
[0013] In the ink jet type recording apparatus of this invention, have two or more nozzle 
trains to which the above-mentioned recording head is located in a line in the migration 
direction of carriage, and the die-length dimension in the carriage migration direction of 
an ink receptacle The acceleration of carriage, In being beyond the value determined 
from the number of regurgitation in Flushing, the frequency of Flushing, and the 
distance between the nozzle trains located in both ends While the magnitude of a 
required ink receptacle is securable, rather than conventional equipment, an ink 
receptacle can be miniaturized and a throughput can also be raised. 
[0014] In order to perform Flushing, moving a recording head and accelerating in 
starting migration of carriage while the above-mentioned recording head has two or 
more nozzle trains located in a line in the migration direction of carriage and starts 
Flushing to coincidence in all nozzle trains in the ink jet type recording apparatus of 
this invention, while a throughput improves, the bias of the ink distribution breathed 
out by the ink receptacle decreases. 

[0015] The nozzle train located in the direction in which carriage starts migration in the 



ink jet type recording apparatus of this invention In carrying out the regurgitation of 
the ink of a class with few Flushing regurgitation If the nozzle train located in the 
direction in which carriage starts migration continues the regurgitation, being 
accelerated, since an ink receptacle will become large so much, By lessening the number 
of the Flushing regurgitation, the field where an ink droplet is breathed out in Flushing 
becomes narrow, and can miniaturize an ink receptacle so much. 

[0016] A regurgitation period seems not to change like the timing by the encoder in the 
ink jet type recording device of this invention, even if it carries out Flushing, 
accelerating a recording head, when regurgitation spacing in Flushing is timer control. 
[0017] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is 
explained in detail. 

[0018] Drawing 1 is drawing showing an example of the circumference structure of an 
ink jet type recording device where this invention is applied. The ink cartridge 15 was 
carried in the upper part, and this equipment is equipped with the carriage 17 with 
which the recording head 16 was attached in the inferior surface of tongue. 
[0019] It connects with a stepping motor 19 through a timing belt 18, and the 
above-mentioned carriage 17 is guided at a guide bar 20, and carries out both way 
migration in the paper width direction (main scanning direction) of the recording paper 
21. Moreover, the recording head 16 is attached in the field (this example inferior 
surface of tongue) which counters the above-mentioned carriage 17 with the recording 
paper 21. And ink being supplied to this recording head 16 from an ink cartridge 15, and 
moving carriage 17, recording paper 21 top face is made to breathe out an ink droplet, 
and an image and an alphabetic character are printed by the dot matrix on the 
recording paper 21. 

[0020] The Flushing box (ink receptacle) 22 which is the container which receives the 
ink droplet breathed out by Flushing from the recording head 16 is established in the 
non-printed field in the successive range of the above-mentioned carriage 1. Moreover, 
the cap 23 which prevents desiccation of a nozzle orifice as much as possible is formed in 
the outside of the above-mentioned Flushing box 22 by closing the nozzle orifice of a 
recording head 16 during a printing pause so that the above-mentioned Flushing box 22 
may be adjoined. It connects with a suction pump 24, and this cap 23 gives negative 
pressure to the nozzle orifice of a recording head 16 at the time of cleaning, and attracts 
ink from a nozzle orifice. 

[0021] From the idle state in the non-printed field in a successive range, migration is 
started, it accelerates, and the above-mentioned recording head 16 prints by moving at 



uniform velocity in the printing field on the recording paper 21, as it is carried in 
carriage 17 and shown in drawing 2 . And the above-mentioned Flushing box 22 is 
established in the field including the acceleration region which the above-mentioned 
carriage 17 accelerates. 

[0022] Drawing 3 shows an example using the piezoelectric transducer used for x the 
above-mentioned recording device of a recording head 16. A nozzle orifice 8, the ink 
passage unit 1 in which the pressure generating room 7 was formed, and the head case 
2 where the piezoelectric transducer 6 was held are joined, and this recording head 16 is 
constituted. 

[0023] The laminating of the passage configuration plate 4 with which the space 
corresponding to the nozzle plate 3 in which the nozzle orifice 8 was drilled, and the ink 
feed hopper 10 which makes the pressure generating room 7, the common ink room 9, 
and these open for free passage was formed, and the diaphragm 5 which plugs up 
opening of the above-mentioned pressure generating room 7 is carried out, and the 
above-mentioned ink passage unit 1 is formed. 

[0024] The above-mentioned piezoelectric transducer 6 is the so-called vibrator in the 
longitudinal-oscillation mode which contracts to a longitudinal direction in the state of 
charge, and is elongated to a longitudinal direction by the input of a driving signal in 
the process which discharges from a charge condition. The other end is being fixed to 
the pedestal 11 after the above-mentioned piezoelectric transducer 6 has been contacted 
by pars-insularis 5A of the diaphragm 5 with which the tip forms a part of pressure 
generating room 7. 

[0025] In the above-mentioned recording head 16, contraction and expanding of the 
above-mentioned piezoelectric transducer 6 are received, the pressure generating room 
7 expands and contracts, ink is attracted by the pressure fluctuation of the pressure 
generating room 7, and an ink droplet is breathed out. In drawing, 12 is a flexible circuit 
plate which inputs a driving signal into a piezoelectric transducer 6. 
[0026] The above-mentioned recording apparatus is equipped with the printing control 
means 28 which creates bit map data based on the printing signal from a host, the 
carriage control means 33 which carries out migration control of the carriage 17 by 
controlling a stepping motor 19 in a main scanning direction, and the head driving 
means 32 which a piezoelectric transducer 6 is driven [ driving means ] based on the 
signal from the above-mentioned printing control means 28, and makes an ink droplet 
breathe out from a recording head 16 as shown in drawing 4 

[0027] Moreover, print data are equipped with the Flushing control means 29 which 
drives a recording head 16 independently and controls Flushing while the 



above-mentioned recording apparatus moves carriage 17 to the location where a 
recording head 16 meets the Flushing box 22. This Flushing control means 29 controls 
regurgitation spacing of Flushing by the timer 34. In drawing, 30 is a cleaning control 
means which controls the pump driving means 31 and controls cleaning. 
[0028] And in the above-mentioned recording device, as shown in drawing 5 , that by 
which two or more trains formation of the nozzle train 25 which consists of two or more 
nozzle orifices 8 as a recording head 16 was carried out is used, A train - N train puts 
the above-mentioned nozzle train 25 in order in the migration direction of carriage 17, 
and it is formed in it. 

[0029] And with the above-mentioned recording apparatus, by the idle state of carriage 
17, Flushing is not performed, but carriage 17 starts migration and Flushing is 
performed in the acceleration region of carriage 17. Moreover, from A train to N train, 
when the fixed Flushing start point is reached, two or more above-mentioned nozzle 
trains 25 start sequential Flushing every nozzle train 25, and carry out the 
regurgitation of the ink droplet of the specified quantity. 

[0030] Since carriage 17 is continuing acceleration also while performing Flushing from 
A train to N train one by one at this time, From the distance (LA) which a recording 
head 16 moves by termination from the Flushing initiation of the nozzle train (A train) 
in the side to which carriage 17 starts migration The direction of the distance (LN) 
which a recording head 16 moves by termination from the Flushing initiation of the 
nozzle train (N train) in the opposite side becomes long the side to which carriage 17 
starts migration. 

[0031] Therefore, in this example, carriage 17 carries out the regurgitation of the ink of 
the direction which starts migration, and a class with few [ train / by the side of N train 
located reversely / about 25 / nozzle ] Flushing regurgitation. For example, what is 
necessary is just to arrange from N train side in this order in order of 
LM<LC<Y<M**C<K, since the number of the Flushing regurgitation can be lessened in 
using the ink of six colors of black (K), cyanogen (C), MAZENDA (M), yellow (Y), light 
MAZENDA (LM), and light cyanogen (LC). By doing in this way, in the nozzle train 25 
by the side of N train, the distance which a recording head 16 moves by termination 
from the Flushing initiation becomes short, and can miniaturize the Flushing box 22 so 
much. 

[0032] Moreover, in the above-mentioned recording apparatus, the die-length dimension 
(LB) in the carriage 17 migration direction of the Flushing box 22 is set up so that it 
may consist of distance between nozzle trains (lo) of the number of regurgitation in 
Flushing (Fc), and the Flushing frequency (Ff), and A train and N train located in the 



both ends of a recording head 16 beyond the value L defined with the following 
relational expression. [ the acceleration (a) of carriage and ] In addition, the inside Vo of 
a formula is a head rate, and t is the Flushing time amount. While the magnitude of a 
required ink receptacle is securable by this, rather than conventional equipment, an ink 
receptacle can be miniaturized and a throughput can also be raised. 
L=Vot+l / 2at2=root2 a-loxFc/Ff +1 / two a(Fc/F£) 2 - however - t=Fc/FfVo=root2 alo 
[0033] In the above-mentioned recording device, since Flushing is performed moving a 
recording head 16, recording head 16 migration lay length (LB) of the Flushing box 22 
can be made shorter than the distance between trains of A train and N train which are 
located in the both ends of a recording head 16. Therefore, equipment itself can be 
miniaturized so much. Moreover, the loss of it [ the part and it ] which perform Flushing 
of a throughput decreases, moving a recording head 16. 

[0034] Moreover, in the above-mentioned recording device, since each nozzle train 25 
begins the regurgitation from the same location in the case of Flushing in order that it 
may start sequential Flushing, when a recording head 16 reaches the fixed Flushing 
start point every nozzle train 25, the field where an ink droplet is breathed out in 
Flushing becomes narrow, and can miniaturize the Flushing box 22 sharply. 
[0035] A regurgitation period seems and not to change like the timing by the encoder, 
even if it carries out Flushing of the above-mentioned recording device, accelerating a 
recording head, since regurgitation spacing in Flushing is timer control. 
[0036] Drawing 6 shows the gestalt of operation of the 2nd of the ink jet type recording 
device of this invention. This equipment starts migration of carriage 17 at the same 
time it starts Flushing to coincidence in all the nozzle trains 25. Moreover, the nozzle 
train (A train) located in the direction in which carriage 17 starts migration carries out 
the regurgitation of the ink of a class with few Flushing regurgitation. Except it, it is 
the same as that of the gestalt of implementation of the above 1st, and the same sign is 
given to the same part. 

[0037] In this recording device, in order to perform Flushing, moving a recording head 
16 and accelerating, while a throughput improves, the bias of the ink distribution 
breathed out by the Flushing box 22 decreases. Moreover, if the nozzle train 25 by the 
side of A train continues the regurgitation, being accelerated, since the Flushing box 22 
will become large so much, by lessening the number of the Flushing regurgitation at A 
train side, the field where an ink droplet is breathed out in Flushing becomes narrow, 
and can miniaturize the Flushing box 22 so much. The same operation effectiveness as 
the gestalt of the 1st operation is done so except it. 

[0038] In addition/although the gestalt of each above-mentioned implementation gave 



and explained the example which applied this invention to the ink jet type recording 
device which used the piezoelectric transducer 6 of longitudinal oscillation, it cannot 
limit to this, this invention may be applied to the recording device using the 
piezoelectric transducer of flexural oscillation, and it can apply also to the so-called ink 
jet type recording device of a bubble jet type. 
[0039] 

[Effect of the Invention] As mentioned above, according to the ink jet type recording 
device of this invention, it becomes possible to perform Flushing, moving a recording 
head, and recording head migration lay length of an ink receptacle can be made shorter 
than the distance between trains of the nozzle train located in the both ends of a 
recording head. Therefore, equipment itself can be miniaturized so much. Moreover, the 
loss of it [ the part and it ] which perform Flushing of a throughput decreases, moving a 
recording head. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing ll It is the perspective view showing the circumference structure of the ink jet 
type recording device of this invention. 

fDrawing 2l It is the explanatory view showing the important section of the 
above-mentioned ink jet type recording device. 

[Drawing 3l It is the sectional view showing an example of the recording head used for 
the above-mentioned ink jet type recording device. 

[Drawing 41 It is the explanatory view showing the configuration of the 
above-mentioned ink jet type recording device. 

fDrawing 5l It is the explanatory view showing an operation of the above-mentioned ink 
jet type recording device. 

fDrawing 6l It is the explanatory view showing an operation of the ink jet type recording 
device of the gestalt of operation of the 2nd of this invention. 

fDrawing 7l It is the explanatory view showing the conventional ink jet type recording 
device. 

[Description of Notations] 

16 Recording Head 

17 Carriage 

22 Flushing Box 
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»tt£WH-*S3.£asfTfeh/TV**. Hfc*J^T, 4 3 
(4^ K^<- 4 4 l:fBoTWi LTIE*^ y K4 0 
SrSft^^-S^r-y M y^. 4 5tt±fEfE»— y K4 0(C 
-Y^y £«&-t-S-f y^*- h y y v\ 4 6 ttiSB©^ 
ih«f fc±fEIE®:-y K4 0 fcSJkff-rs** yX"efc 
5o 

[00 06] 

&8ft(i, IBflk^y K4 0*fltih**fc«ffl|-e, ^/ 
X/w^iJ SrlD^F{C77yv'>'y*$-e:5fc«), 7 7 y v- ^ y* 
^ y ^ ^ 4 2 pfjHfcffill-t-S / *Ji-P\<DPmm.ffiU 

fiH/j^a-fb^© »ae ^ o x v ^c. * fc, ie»^ y k 4 

0 Srteifc UT 7 7 y y* SrlTi \ 77y-yy^7 
LT*»5>IE»^y K4 0 •tirT^PaS-rSfcfe, -t 

tuff (7^ /W— 7° y Mcn^MCWfc. 

[0007] *^pj (4, r <d x 0 a.-*mxzmh.tz s*vfc 

t>©T% ^S©/hS'ft;»-WflJt?fc'5 t i:t>f-, ^^—7" 
yhOo7m<'i5^y^ i-^ y K 5CIE»^«©ti 

[000 8] 

it). *8S©^y^-7iy Y^MM^m-t. -O'Pffi* 
ettUi" / X/vM 0*^*5/ X/vyiJ Sr^-r 5SE 

^yy-yi, ±|E/X/vH|pj6>fePpgiJi:tt«IBa«H^' 
>-yiiS$retabLT77yv'Vy*Srfi : 577y f s> t'VM 
^Wittm*.. ±.m^r\ x J y'yfoumm^yvy'yy^ 
-ePtm^Hfc^ ^y vy S»tJ^»«t ^^TVN 

[0 0 0 9] t^t,, $«fl^y^^? V&M®. 

mmn. *\ y ryw»siti:77 y^^y*-eeti±i$tt 
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iEft^y K£^iS£itft^77 yi/vy*£ff5 r 

ssr, mates' Ko^st^si-^yx^ij^uraagii 

[ooio] *R^K<D-f >-y v?^ s/ h^:is@g«lc:*j 

y Wy*^?*:*. ^VyglT^IEfi^y K^iWffa 
E«J:9l>«[<-t-5ii:*s-C#5o Lfc^oT, **iJSr 

[0011] *.%W<n-4 ^9 v 1 ^ y h5*3E«tSltfc*si,* 

"t"<5 <fc 5 lc^otv v 5^atli> 7 7r»^* # 

* K 7 7 y v- > 9X^ ^ y jS^s efcffl * *b 5 
$*< ft 9 , -Y Sr^Wfc/J^-fk-f-a r £ 

[0012] ^BjO'f y hsSSE&^Sfc*^ 

* £p£ffi-r3 <fc 5 KftoTi/ df-y y 

? y W^*SM*6$*i/SB*^iT?»Sfcaia*ix> 7?y 

[0 0 13] ^fglHtfM :/yi^ y hStfB&^Ht::*^ 

&<d; X/i^U£;pru -fs^Stt©**!* y&MWrfa 
\zt3tf 5&£-<&mifi x - V y^OjDJSfti, 75r> 
>"y*T*<7>tkmfci:, 77y^©Ii!tlti: > Mffi^ffi 
ei"5 / X/v?iJffi(DBE8f i *>6ftje$*t5ffl[£t±-C*>5 

«*mi±, j^fcw'v^stt©** a 1 1 

[0014] *^wro-r^^v ? ^y>^IB^e{c:*3^ 

gcW/X/HfllSrWU ^/X/W?lJ-era^7 7 y v-Vy* 



4 

<b77 y ->vy*£fT5fc#> N */w-7°y hriS|6]±-f-5 £ 
ft<ft5. 

[0015] #389§0M vy 5?* y hSJE«StBfc:*5<^ 
y"ij{5£\ 77 y v-v-y^m^O^&^afflco-Yvy'Sriifc 

io 5fc«\ 77y^vy*BtmmSr / >^<i-^-^(-J:9, 

[0 0 16] immvu^W^y hS;8E®^etr*i^ 
tt» fE^— y KfcjqiS Lft# £,77 y v-Vy* Lfc 

[00 17] 

[0 0 18] mitt, ^SSW^JSffl^JxS'f^^^y 

KlEft^ y K 1 6 t) ^(t bfttc* \ y y 5? 1 7 t Sr 
[0019] ±S^ry y y 1 7 f± % ^-Y 5 >-y*^</W h 
hV<- 2 0 ICfdft $n-C!H»*S 2 1 «SSti77 IrI 

l/T, roia^y Kl 6 1^^*- h y y^l 5*» 

IBfikffi2 l±ffiic-i'vy?lSSrPtai$iirTIE®:«2 lfCBf 
^^5r Ky h-r h y y 9 *tc J: «3 ^"^5 i 5 left 

[0020] ±E*-r y y i <o^ibSSHrt©^EpJ8iJffi 
yjfcji, 77y>^tlotEH--7Ki 6d»t>ehtti 

40 * (-O-iJ'SJt) 2 2^»tfcttTI/'»5o *7t, ±137 
7 y5/V/#y^2 2 0^{»|{cf4. ±IE7 7 y v-^y* 
^77722t PSi-S <t 5 (c. Epftl^Jt * fclE»^ y 
Kl 8©/X/uMPSr#lhi-5r irtciO /X/PfflP© 

rtD^f-y y7 p 2 3f±, P^?I^>'7 P 2 4»cSK*SiX, ^!) 
-^V^^fE^y Kl 6<D/X/vMPic*JE*-^^ 
T / X/vM p d> >-y SrP^?|-r 5 J: b \z i> ft o tv » 

[00 2 1] lEBI^y Kl 6 (±, ^y y y v 5 1 7 tC 
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H*srtSfHhttJ»d»e>»»SrM»b-C*PiSU, IE®*ft2 
1 ±<D%immi£X*teW&X*&W> L-CHigllSrtT 5. * L 
t> ±E7?y , />'/#yi'7 2 2f4, ±B*t!ly^ 

[0 0 2 2] El 3 tt, ±IEIE«*llKlfflV\feix5ffi«B 
ft^£*iJffl LfclE®-y K 1 6 ©-WS:*^.' d©IE® 
— y K 1 6 (4, J X/HS P 8 tfeJ3m±£. 7 &&&t£h 

[00 2 3] JilE'T >-*iOg^.= f4, / X/wM P 
8##^£;h,;fc/X/K7'V- h 3 EEAJB£S7fc# 
il©-r y^l9 *?>tJ { K:r*tbSrSSii**5-<>'^eici(& 
PlOt fc*HS-r*fflMi6S^**u*:«EK«/atE4 t . 
±IBBE*|g^^ 7'©Hfl P SrS Clg®l« 5 £ as«S £ tlX 

[00 24] _k|EJE®ffi«J^- 6 (4, IBtbfa-^WATlfC 4 
iBft^-efc*. -hlEJEmSKi^ 6 f4, *:<D9GiQ&mt>& 

[00 2 5] ±|EIE®— y K 1 6 T?f4, ±IE£E«SSr?- 
6 (OUm • ffSSrSftTjE^^ 7 *5f|^5i • iRfUL, 
7 ©JETJ^KjIcJ; <0 4 W1PQ&\ Sivf *9 
»S6htt}$H5«t 5»-^oTV>5 0 H|}C*3^-C1 2ttJE 

[0 0 2 6] -klEIE®&Bf4, El 4 tc^-f-J; ? 

+S8]IHHWW#Ik2 8i» *7 y 9 1 9 &M 

y y^#J»#a3 3i> ±BW»HM»#S!2 8 
*fc*-3v ^TJEEmSK)^ 6 Sriglft L.TIE®- y K 1 6 7)> 

[00 2 7] * it. ±IEIE®=g»4, IB®- y K 1 6 
77r>y^yn2 2 i^ffi-rsfegK^-r y 

i 7*&m&itz>kkh\z. s wm^-* tammm^ 

ft^yKl 6£lEftLT7 7y^>'y*£fM®^5 77y 
v-Vy*ftHj#P3M8:2 9-Ht*L-C^3 0 i07?jr f ^i 
»fg2 9lt 7 7S'V'V^<DPtmWPHSr^' : r- ! !'3 4t? 

s»¥©3 i stsmpl-c* y-^^^^-rs^ y- 

[0 0 2 8] ^Lt, -h|EIE®3£g-e{4, El 5 K^Ti 

5 lEft^y Kl 6 i Lt> / X/uffl P8A^ 

6 5 / X/V^lJ 2 5 # , W®3W.$L $ tbfc t> © ^ h 
ft. ±IB/X/^J2 5(4, =*^y yv>l 7 <r>&mj;ft 

[00 2 9] * Lt> -t|EIE®g»-C{4, ^rfUr^l 



5 

7©ffiKlMKi®-C»47 7 y v-Vy*^tT*?H-f, ^r-yy yv? 
1 7riq£»)£Pj#rU ^r-vy s/v^l 7©iPjt^(c:io^T 
77yv'ymn5l:4oti^ 0 ±f£Sf 
<7? / X/l^lJ 2 5 14, A?U A> b N?IJ£ T\ — 5t© 77r> 
J"^HI*MSK:aKS Lfc t # K > # / X/uyiJ 2 5:*i 
#C7 7 y -»y*SrM*& LTBf5£*©-r V* aS£etffl-r5 
J; 5 tiot^S. 

[0030] z.<r>t%. Amt^m^nm^.xyy y-y 

X/W^IJ (A?U) ©75 y 'y'y^M^bftTS-CKBft 

-y ki QtmWi-t^wm (la) in, **yy$> 

1 7*s»»SrM*&r5flli:R»fflaKi&5yX/V5y' (N 

©77^-»'^TO^il74TicE^7 Kl 6 
*s^«)i-58gli (LN) ©**Sft<*5. 

[0 0 3 1 ] Lfc^oT, i©«-eii. *t!»yi?17 
*s»»SrM*M-5*l*I hSLm^Wlr % N^KUJcd / X/u 
5f5t\ 77>7"/'^!tffl»:(D'>ft^SS©-l'y^ 

20 (K) , ->7V (C) , vfyy (M) , -f^u- 
(Y) , f-vfy^ (LM) . y-T f-VTV (L 

C) <06&<04 y?&m\<^i&&\£&. LM< L C < Y 

{c-f 5 r t K J; 9 , n jijffiy© y X/v^ij 2 5 tc*3v>x, y 
y y^>y*MtiifrbmTtLXKm&~-y Kl 6 7)^iH- 
5©l*«<49, Wclt77S'Vy7*^-7^^2 2 

[0 0 3 2] tilt. -kfEIEg^BMJb-^T, 77 7'^ 
30 y**'yy-.X2 2©drr y r^l 7^tb^fp]^*D»t5*$ 
Tt-)£ (LB) (4, y yv^PiSSc (a) i , 77 7 
v^^-ewefcm* (Fc) 77 7-^Mi: (F 
f ) i , y K 1 6 © W<ffi(ifijr«i-5) A3?U t N^iJ t 

»/X/v?iJp H lSg«l (1 o) t^b, TE©B8ffi*t?3£«> 
btv5fl|[L£J(-h^'fe5 «t 5 fcf£j£c?}t"C^<5o **5s ^ 
tfVo(4— y Kj££-efe9, ttt77 7V'y^-e$) 

40 L = Vo • t + 1/2 a t 2 

=f2a> loXFc/Ff + l/2a (Fc/Ff) 
2 

{fib t=Fc/Ff 
V o =J~2 a • 1 o 

[0 0 3 3] ±i5iH^^B-ef4, IE®— y K 1 6 
$-lt^7)5 b 7 7 y v- vy*Srtf 7 777-^7 
772 2COIE®— y Kl 6^1b7Jl6]©S$ (LB) Sr, 
IE®— 7KI 6 AW t NW t OTUMKE 

Bt4y t>M<-t-^r t7)5-^#5o Lfdiot, ^tbfctt 
so ^tte^Sr/J^bi-2.ri*ST-#5o *fc, IE®— yK 
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BEST AVAILABLE CO^ 
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1 6$r^Sb$-fr^^^79s'-»'^«r ; fT9^x tfttztf 

[0 0 3 4] Sfc, JblEfEfik§£»-?fi> tSM^y Kl 6 
&/X/w*j2 sr'tic— g(D7 7s'->y^l^i; 
PJg b fc t # fc: JK& 7 7 y 5" v ^ £ M^rT 5 «t 5 I- * o 
T^Sfcfe, 77';-^©^ #yX/W^IJ2 5^|R|C 

[0 0 3 5] Ld»t>, ±fEfE^faf±, 75r^TJ 

[0 0 3 61 EI6fi. *^K<D-l'>'^v 5 ^s/ hS;fE®:g 

+ y y v 5 1 7 «s»»S:H*M-S*lRlfc(fell'i-<5 / XVi^iJ 

©|Hfi©»l»i:|gl«t?*)9» ln)*oaJ^tB:IBI t«F*Sr 
[00 3 7] r ©Cft««T?»±» BJ»^y K 1 6 SrgHb 

8fc< 0 , tivtctf yyy y?*22 Sr/hSMfc 

[00 3 8] **J, ±e*3feK©»*-Ctt, 43S9l$rtt 
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So 

[0 03 9] 

-t^tt^/v- 7°y Y<Dv*&'pt£< 

[0 2 ] ±»-f vy v 5 ^ y hS«a«l6fll©SiB*^-rtt 
[HI3] _hfE-r i?« j/ hS3E«B£1tfc:fli^5IE«~ 
[El 4 ] ±IEW S?* y b&9&mmW.<DMf$.*^-fm 

lias] ±fE^ >-*v^y hscB*stt«©fiu8**i-R 
wmxhz. 

[0 7 ] «3leoW v 7 ^ s/ hftlE«*1BSr*-tlftWH 

[^^•©IftBJ] 

1 6 lE®:^ y K 
17 =^^r y yv? 

2 2 77'/v , y/*'7?^ 



II] 



[EI3] 




10 5A 




BEST AVAI! ARI F HTlPV 
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(6) 



[02] 



[04] 



15 



20 

L 



16- 



N 



Dm 



/ . 22 • I 



23 



2d 



,33 

: — i 

— j 1 ^— 



«f«P^ft 



.31 



24 



r 



17 



27 



[H6] 



[05] 



N^7 7y^^^T 



77y |: 



A^J^^^BB** 




16 

A 



N 



.A 



A«-N#l 



A~N^JfRlNF 




BEST AVAILABLE r^ DV m 
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(7) 



[07] 




